We use a modified version of the Skyrme model in which the stabilizing fourth-order term is separated in two parts with different parameters that are introduced in the Lagrangian and could vary independently. The predictions for the static properties of baryons are calculated and results are compared with the respective experimental values and those of other authors. We show that it possible to improve in an expressive way the results for the set of the important quantities at the same time.
Introduction
In the early 1960's T.H.R. Skyrme published a pioneering series of work in which he developed the idea that nucleons are solitons in a field theory of mesons. He proposed to use the non-linear σ-model to describe the light pseudo-scalar mesons in which the non-strange baryons emerge as stable field configurations with a non-trivial geometrical structure. Skyrme's soliton was a hedgehog configuration of the meson field with a conserved topological charge or winding number. He made the fundamental assumption that this winding number was in fact identical to baryon number. He studied the properties of these solitons, and obtained estimates for the meson field in terms of the parameters of his model.
Twenty years later, with the advent of concepts such as chiral symmetry and QCD, Witten [1] and others demonstrated the link of the Skyrme model to QCD by investigating the underlying symmetries and connecting the anomalies of QCD to the Wess-Zumino term [2] , which renewed the interest in this model. General reviews of the Skyrme model have been written by Holzwarth and Schwesinger [3] , Zahed and Brown [4] and Meissner [5] , among others.
In spite of the non-linear σ-model has provided a rather economical framework for discussing low-energy phenomenology, his finite field configurations are not energetically stable in 3-space by Derrick's theorem [6] , i.e., this solitons are unstable against scale transformations. To avoid this collapse, Skyrme added by hand a quartic term in the currents (L 4 ) to the Lagrangian of non-linear σ-model (L 2 + L mπ ), with a dimensionless parameter (e) that characterizes the size of the finite energy configurations. This term can be understood as a higher-order correction to the non-linear σ-model when cast in the general framework of an effective chiral description as advocated by Weinberg [7] . The presence of higher order terms is important because there are problems with stability of the classical solution when such terms are included. The question of non-Skyrme four-derivative terms appears in the interaction between two nucleons in the Skyrme model. In the Paris potential the attractive scalar interaction is treated by πN and ππ dispersion relations. This procedure leads to a term in the Skyrme Lagrangian additional to Skyrme term. The numerical analysis of the Paris group [8] shows that the skyrmion becomes unstable when the strength of this term increases.
Our Analysis
We studied the predictions of the model in various approaches. Our analysis [9] includes different ways to determine de parameters in the original Lagrangian [3, 4, 5] to the proton and neutron electric and magnetic radii < r 2 E,M > p,n and respective magnetic moments µ p,n . We also include the axialvector coupling constant g A .
On the overall the results are satisfactory, but we verify that in the conventional and other variations the quantities cannot be described together with high degree of accuracy. We show that exist structural relations and numerical correlations among them and this lead us to conclude that the model could be sub parameterized. This implies that an improvement in any of them results in worse values for others and that it is impossible by simple variation of the parameters obtain correct values for all quantities.
As a remedy of this inherent link among quantities in the Skyrme model, in this analysis we proposed to modify the Lagrangian of the model separating the stabilizing fourthorder term in two parts proportional to parameters e 1 and e 2 , such that the Lagrangian density for the static soliton acquires the form 
where F is the chiral angle or profile function. The aim of this procedure is just verify if the introduction of new free parameter could decouple some results and allow the adjust of the values obtained for the set of the quantities of interest.
Using the conventional method, we utilize the Lagrangian (1) and perform the calculations in the model to obtain the desired quantities. Some of them are listed in table 2. 
Conclusion
We use an alternative form of the Lagrangian of the Skyrme model to calculate the static properties of the baryons. This study is set out with a simple purpose: verify in what sense the introduction of more parameters in the conventional form could alter an apparent internal inconsistency of the model in what the quantities presents some link between them. We verify that the value calculated for < r 2 E > n stay almost constant in any version utilized. It seems that this is an artifact of the model. In other cases we verify that in this approach it is possible to produce better results for the set of quantities studied. Some results that are problematic in the calculations such that presented by Adkins et al [10] and by Holzwarth et al [11] could be sensitively improved. This is the case for µ p , µ n and g A . In other hand the fact that the quantities have been well predicted maintaining the remain around their traditional values indicates that this procedure permits to decouple the results as we expect. In the specific case of pion decay constant f π and axial-vector coupling constant g A , in any version of the model discussed in the literature their values have been not well predicted at same time. In our analysis the introduction of two parameters permits de desired flexibility of the model and these values are correctly obtained.
